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Introduction

The use of renewable energy is essential.

It is important to create more efficient
systems for producing and storing energy
to meet energy demand.
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Working Principles of Lithium
Batteries

Model of a lithium A battery is made up of many of these cells joined
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Improvements in Lithium-lon
Batteries with Graphene
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More useful life, less electronic waste



Working Principle of Solar Panels

FLECTRIC P, OTENTIAL A solar panel works by converting light energy into electricity through the

photovoltaic effect.
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The principle of operation of these is using a semiconductor.

ELECTRON

DIFFUSION — DIFFUSION A semiconductor can absorb light and convert it into electricity.
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A semiconductor is composed of three regions:
* Nregion.

* Pregion.

* Depletion region.




Working Principle of Solar Panels

ELECTRIC POTENTIAL A small shift of electrons creates a depletion region.
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Due to this, the N side is positively charged, and the P side is negatively charged.

Producing a potential difference and this induces an electric field.
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Solar Cell

A solar panel is made up of many photovoltaic cells
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Improvements to Solar Panels with
Graphene

Solar panels can be improved by means of graphene and silicon.

Graphene acts as a transparent conductive electrode which collects carriers generated by
other semiconductors.

Silicon has excellent light absorption and easy manufacturing process.

Due to this, graphene is a good alternative to produce Graphene-Silicon (G-Si) solar cells.



Improvements to Solar Panels with
Graphene

Researchers have managed to improve graphene-silicon (G-Si) photocells by

TRANSPARENT GRAPHENE including carbon nanotubes (CeG-Si).
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They have also added anti-reflective materials to increase the light
absorption of the solar cells.
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The best obtained graphene-silicon solar cells have seen power conversion improvements of up to 15.2%.



Conclusion

Graphene is not totally profitable for the current industry.

Improving the different current batteries and panels can
contribute to their use in multiple applications.

An increase in the efficiency of solar energy systemes,
which could satisfy the present demands.

It is expected that:
-  New methods may reduce the costs of production.

- New technologies may provide a better sustainable use
of energy.




el b

10.

11.

References

United Nations, "The Sustainable Development Goals Report”, 2021. Accessed: May 20, 2022. [Online]. Available: Available:
https://unstats.un.org/sdgs/report/2021/The-Sustainable-Development-Goals-Report-2021.pdf
B. Chapman, “How does a Lithium-lon Battery Work”. Accessed: Aug. 27, 2022. [Online]. Available: https://letstalkscience.ca/educational-
resources/stem-in-context/how-does-a-lithium-ion-battery-work
Energy.gov. 2022. “How Does a Lithium-ion  Battery  Work?". Accessed: Oct. 2, 2022. [Online]. Available:
https://www.energy.gov/eere/articles/how-does-lithium-ion-battery-
work#:~:text=The%20movement%200f%20the%20lithium,to%20the%20negative%20current%20collector. [Accessed 2 October 2022].
H. Xia, Z. Luo, and J. Xie, “Nanostructured lithium titanate and lithium titanate/carbon nanocomposite as anode materials for advanced lithium-
ion  batteries.”, Nanotechnology Reviews, 2014. Accessed: Aug. 27, 2022. doi:10.1515/ntrev-2012-0049. Available:
https://www.degruyter.com/document/doi/10.1515/ntrev-2012-0049/html?lang=en
A. Bagher, M. Vahid, and M. Mohsen, “Types of Solar Cells and Application”. American Journal of Optics and Photonics, 2015. Accessed: Aug.
27, 2022. doi: 10.11648/j.ajop.20150305.17. [Online]. Available:
https://www.sciencepublishinggroup.com/journal/paperinfo?journalid=127&doi=10.11648/j.ajop.20150305.17
A. Fahrenbruc, and R. Bube, “Fundamentals of solar cells, Photovoltaic Solar Energy Conversion”, 15t ed., Department of Materials Science and
Engineering Standford University. Accessed: Aug. 27, 2022. [Online]. Available:
https://www.sciencedirect.com/book/9780122476808/fundamentals-of-solar-cells
HyperPhysics, “The Doping of Semiconductors”. Accessed: Sep. 24, 2022. [Online]. Available: http://hyperphysics.phy-
astr.gsu.edu/hbase/Solids/dope.html#c4

MKS. “Diode Physics”. Accessed: Oct. 2, 2022. [Online]. Available: https://www.mks.com/n/diode-physics
N. Kaushika, A. Mishra, and A. Rai, “Fundamentals of Photovoltaic Generation: A Review”. Solar Photovoltaics, pp.27-41, 2018. Accessed: Oct. 2,
2022. doi: 10.1007/978-3-319-72404-1_3 [Online]. Available: https://link.springer.com/chapter/10.1007/978-3-319-72404-1_3
Renewable Energy Hub. “Will Solar Photovoltaics Increase Their Efficiency Soon? / Will Solar Photovoltaics Continue to Decrease their Cost?’
Accessed: Oct. 3, 2022. [Online]. Available: https://samsetproject.wordpress.com/2015/07/27/258/
E. Shi, H. Li, W. Xu, S. Wu, J. Wei, Y. Fang, and A. Cao, “Improvement of graphene-Si solar cells by embroidering graphene with a carbon
nanotube spider-web”. Nano Energy (2015). Accessed: Nov. 14, 2022. doi: 10.1016/j.nanoen.2015.08.01. [Online]. Available:
https://www.sciencedirect.com/science/article/abs/pii/S2211285515003420



https://unstats.un.org/sdgs/report/2021/The-Sustainable-Development-Goals-Report-2021.pdf
https://letstalkscience.ca/educational-resources/stem-in-context/how-does-a-lithium-ion-battery-work
https://letstalkscience.ca/educational-resources/stem-in-context/how-does-a-lithium-ion-battery-work
https://doi.org/10.1515/ntrev-2012-0049
https://www.degruyter.com/document/doi/10.1515/ntrev-2012-0049/html?lang=en
https://doi.org/10.11648/j.ajop.20150305.17
https://www.sciencepublishinggroup.com/journal/paperinfo?journalid=127&doi=10.11648/j.ajop.20150305.17
https://www.sciencedirect.com/book/9780122476808/fundamentals-of-solar-cells
http://hyperphysics.phy-astr.gsu.edu/hbase/Solids/dope.html#c4
http://hyperphysics.phy-astr.gsu.edu/hbase/Solids/dope.html#c4
https://www.mks.com/n/diode-physics
https://link.springer.com/chapter/10.1007/978-3-319-72404-1_3
https://samsetproject.wordpress.com/2015/07/27/258/
https://www.sciencedirect.com/science/article/abs/pii/S2211285515003420

Thanks!

Contacts:
tomasbalaudo@alu.frp.utn.edu.ar
nicolasmolo1@alu.frp.utn.edu.ar



mailto:tomasbalaudo@alu.frp.utn.edu.ar
mailto:nicolasmolo1@alu.frp.utn.edu.ar




	Diapositiva 1
	Diapositiva 2
	Diapositiva 3: Map of the Presentation
	Diapositiva 4: Working Principles of Lithium Batteries
	Diapositiva 5: Improvements in Lithium-Ion Batteries with Graphene
	Diapositiva 6: Working Principle of Solar Panels
	Diapositiva 7: Working Principle of Solar Panels
	Diapositiva 8: Improvements to Solar Panels with Graphene
	Diapositiva 9: Improvements to Solar Panels with Graphene
	Diapositiva 10: Conclusion
	Diapositiva 11
	Diapositiva 12
	Diapositiva 13

